Federal guidelines recommend the provision of human immunodeficiency virus education to all attendees of prenatal clinics. The current study was conducted to assess risk-taking behaviors among urban women voluntarily pursuing prenatal care.
The mandate to provide voluntary prenatal testing for human immunodeficiency virus (HIV) was strengthened by the discovery that intragestational administration of zidovudine can prevent vertical transmission of virus. 1 However, anonymous serosurveys have indicated that most women presenting in labor are uninfected, even in areas in which the incidence of HIV infection is high. 2 Therefore, guidelines established by the American Academy of Pediatrics, 3 the American College of Obstetrics and Gynecology, 4 and the federal government 5 continue to emphasize the pressing need to provide HIV counseling as well as serologic screening during the prenatal period as a principal means of preventing infection in mothers and reducing the incidence of HIV infection in children. However, the rational design of prenatal counseling programs requires that the degree of risk-taking behavior, particularly unprotected or promiscuous sexual activity or intravenous drug use, be assessed in the population for whom the education is designed. There are few reports documenting the degree of HIV-related risky behavior practiced by women attending prenatal clinics. Therefore, the following survey was completed to assess the AIDS risks of women voluntarily pursuing prenatal care in inner-city clinics in Cleveland, Ohio, to help guide the design of perigestational interventions.
METHODS
Study subjects were pregnant African American women attending one of five prenatal clinics in economically disadvantaged, geographically distinct neighborhoods in Cleveland. Four of the clinics were supported by the county; the fifth was affiliated with a public hospital. The sample was part of a larger project exploring the relative impact of two different AIDS education interventions, with one curriculum specifically tailored for black women using African American themes and another employing a more standard Eurocentric approach. Although the study design confined patient selection to black women, the clientele of the combined clinics was predominantly (88.7%) African American. Consenting clients were administered a questionnaire one-onone in a private area by trained interviewers before entering the education program. All interviewers were African American women of approximately the same age as the study subjects. Clients were paid $10 for completing the initial pre-education interview and a payment schedule for continued study participation was outlined. The interview itself took ϳ30 to 45 minutes to complete. The content of the questionnaire was derived primarily from the Risk Behavior Assessment, an instrument used by the National Institute of Drug Abuse-funded Cooperatives Agreements 6 (copies of the schedule are available from the corresponding author by request). The schedule included sections on demographics, lifetime and recent sexual activity, lifetime and recent illicit drug use, and past history of sexually transmitted disease. In addition, items regarding condom use and HIV testing for the client and her partners were included. Some entries in the schedule solicited reports of behavior during the 6 months before pregnancy. Recall for these items was aided by marking on a calendar the months in question; subjects then were instructed to remember other events in their life that were occurring during the same time and to associate them with concurrent sexual activity. Several items in the interview schedules, particularly those probing for sexual and drug behavior in the subject's partner, elicited responses with the following rank: "certain he did," "suspect he did," "suspect he did not," or "certain he did not." This study was approved by the institutional review boards at the University of Akron, University Hospitals of Cleveland, and the Cuyahoga County MetroHealth Medical Center. Participation of subjects of Ͻ18 years of age required parental approval.
RESULTS

Study Population Characteristics
A total of 1017 women enrolled between January of 1995 and December of 1996 and completed the pre-education interview. Six participants (0.6%) self-reported that they were infected with HIV. An assessment of the number of client refusals and the reasons for such refusal was conducted between November of 1995 and August of 1996. During this sampling period, 161 of 555 persons (29.0%) approached about the study declined participation. The most frequently cited reasons for refusal were "don't want to/not interested" (35.7%) and "no time because of another appointment" (19.1%).
The median gestational age at the time of the interview was 6 months. The ages of the women ranged from 14 to 45 years, with a median of 22 years. The study population was largely single and economically disadvantaged. Approximately 40% of the subjects had less than a high school education, while an additional 30.2% had either a high school diploma or graduate equivalency degree. Almost threefourths of the clients were single and had never been married. Half of the sample was unemployed, with only 21.1% claiming full-or parttime employment. Approximately three-quarters of the sample reported public assistance as the source of at least some of their last month's income. A total of 32% of the sample said that their income the month before the interview was $250 or less, and 72.9% reported monthly income at $500 or less.
Number of Sexual Partners and Prior HIV Testing and Education
Study participants had a median total of five life time sexual partners, although the mean (14.9) was much higher due to a small number of outliers (106 [10.5%] claiming Ն20 and 29 [2.9%] claiming Ն100). In the year before the interview, 65.5% of the women had had only one sexual partner, and only 13.5% reported having had three or more such partners. In the 6-month period before the interview (the interval most consistently overlapping with the period of their pregnancy), the vast majority of the subjects reported only one sexual partner; indeed, only 110 (10.8%) had more than one sex partner in that time period. In the 30 days before the interview, 28.5% reported having no intercourse at all and almost all of the remainder (69.6%) reported having had only one partner. Because of the possibility that the pregnancy itself mediated toward more conservative sexual activity, the behavior of the women in the 6 months before becoming pregnant was also explored. Even during that time period, however, the median number of sexual partners was one; only about a quarter (24.9%) of the women reported having two or more partners. Of those reporting more than one sexual relationship in that time period, the majority (56.9%) reported that they had vaginal sex with these secondary partners less than once per week.
A total of 98% of the women identified one of the men with whom they had had sex in the 6 months before the interview as their main partner. The median duration for this relationship was between 1 and 2 years. Of the women interviewed, 94% reported that the main partner was the father of their fetus. When asked further about their main partner, 69% were certain or fairly certain that their main partner had not had sex with anyone else in the past 6 months, and 97% said that they were certain or fairly certain that this man had not injected drugs. Finally, 68.1% of the women reported that they themselves had had an HIV antibody test. Over half (57.3%) of the women reported that their main partner had been tested for the AIDS virus.
The majority of enrollees indicated that they had received some information regarding AIDS before the interview. Specifically, 803 (79.3%) reported that they had had contact with community-based AIDS education at some time in the past. A total of 614 (62.8%) of clients stated that they had received specific information regarding AIDS prevention. Nearly 40% of clients had known someone personally with HIV infection or AIDS.
Condom Use
Consonant with the relatively few sexual partners noted in the current study, Ͻ20% of the women reported using condoms "most" or "all the time" during vaginal sex with their partner in the 6 months before the interview (Table 1) ; 60% reported never using condoms during vaginal sex over the course of that same time period. Two-thirds (65.6%) of the women stated that they either had a condom on their person or at home. A total of 42% said they had purchased a condom in the last month. However, consistent with the data presented above, only 21% reported using a condom the last time they had intercourse. Because condoms may be primarily used for contraception rather than for protection against HIV and other sexually transmissible diseases, pregnancy again was examined as a mediating factor with regard to condom use (Table 1 ). During the 6 months before pregnancy, a slightly higher proportion (27.2%, versus 19.3% among those who were pregnant) indicated that they used condoms most or all of the time during vaginal sexual intercourse, suggesting that at least some use was for contraception. Condom use was higher with secondary partners compared with primary partners. A total of 24% of the subjects reported using a condom with secondary partners all of the time, and another 14.4% reported using a condom some of the time; only 35.6% reported never using a condom.
Drug Use
Information regarding lifetime alcohol and illicit drug use and their use 30 days before interview was solicited from study subjects. This latter set of data may not be an accurate estimate of the typical behavior of the women because of the well-publicized dangers of drug and alcohol use on the fetus. A total of 87% of women admitted to use of alcohol over their lifetime. Of the women surveyed, 62% reported lifetime use of marijuana, 11.7% reported lifetime use of crack, and 7.6% reported use of cocaine. Use of other drugs was Ͻ2%.
The women were also interviewed about a number of other factors that either increase or diminish the probability of contracting AIDS. In terms of exchanging sex for money or drugs, 10.2% of the women reported the former behavior and 4.6% the latter behavior. In addition, the women admitted to having a history of a number of other sexually transmitted diseases, including gonorrhea (27.5%), syphilis (4.7%), genital warts (6.5%), chlamydia (34.2%), herpes simplex virus (3.0%), and trichomonas (28.9%).
Clustering of Risk-Taking Behaviors
The responses of the study subjects were analyzed to determine whether a subgroup could be identified that practiced particularly risky behavior. Women were arbitrarily assigned to a "high-risk" group if they admitted to Ն10 lifetime sexual partners (placing them in the 80th percentile or higher for the entire study population) and if they either suspected or were certain that their main partner was having sexual relations with another woman. These practices reflected an extensive sexual experience in the subject herself, and a tolerance for additional indirect exposures through her partner. Of the 894 women who had valid data for classification, 91 were assigned to the high-risk category. The remainder of respondents were assigned to a "low-risk" group. The proportions practicing other risky behaviors in both the high-and low-risk groups were then compared ( Table 2 ). The use of disinhibiting agents (alcohol, marijuana, or crack) during sex, trading sex for money or drugs, and a history of prior sexually transmitted disease all were associated with assignment to the highrisk group, indicating that AIDS-related risk behaviors clustered within a relatively small proportion of study participants.
DISCUSSION
It is currently being debated whether HIV education should be offered to the general population at low risk or only to specific groups with defined high seroprevalency. Epidemiological models have predicted that, as the outbreak matures, HIV will spread beyond close-knit social networks of high-risk populations to the much larger population of low seroprevalence. 7, 8 The validity of this model has been supported by observations that heterosexuals, many of whom have no identified risk, currently are the fastest growing population of newly HIV-infected persons, both in the United States 9,10 and in the developing world. 11 These statistics strongly recommend the continued delivery of HIV prevention messages to broad, general populations such as pregnant women, as well as to smaller groups with defined high-risk factors. 8, 12 There are compelling reasons to offer HIV education in urban prenatal clinics in particular, because several factors identified in the current study suggest that their clientele are at higher risk for HIV infection than other American women of childbearing age: a large proportion have a history of a previous sexually transmissible infection, they report relatively high numbers of lifetime sexual partners, and a small but measurable proportion of subjects have traded sex for *"High Risk" was assigned if the subject reported Ն10 lifetime sexual partners and either suspected or was certain that their main partner was having sexual relations with another woman. "Low Risk" was assigned if subject reported nine or less lifetime sexual partners or suspected or was certain that their main partner was not having sexual relations with another woman. Numbers in parentheses indicate the total number (N) per cell. †All differences significant, p Յ 0.001. ‡Past 6 months. §Past 6 months.
money or drugs. Moreover, the observation that a large proportion of subjects and their sexual partners seek HIV testing probably reflects an accurate self-assessment of their risk for infection. 13 Nevertheless, the current study demonstrated that, in contrast to their lifetime behaviors, the sexual activity of women attending innercity clinics in Cleveland during the course of their pregnancy was quite moderate. In particular, attendees were largely monogamous both during and immediately before their pregnancy, and their condom use, although infrequent, was consistent with that applied to a committed relationship. The current study did not compare the behavior of our clients with other demographic groups of childbearing women. Comparisons to other surveys must be approached cautiously, because they are likely to differ from ours in several important characteristics, such as enrollment procedures, interview methods, and the phrasing of questionnaires. Recognizing these limitations, it may be noted that a large-scale random study of sexual behaviors among the general American population conducted in the early 1990s indicated nearly an identical percentage of women of childbearing age currently in monogamous relationships, and similar condom use, compared with our subjects.
14 Notably, however, the general population of childbearing aged women recorded a substantially lower number of lifetime sexual partners (median of 2 to 4). 14 In contrast, the women in our survey constantly practiced less risky behaviors than those reported by women living in urban housing projects, based on a survey completed in five medium-sized American cities (including Cleveland) in the mid-1990s. 15 Specifically, fewer percentages of our clients claimed the following risks: more than two partners in the last 6 months (10.8% versus 14.5%), a regular partner who uses intravenous drugs (3.8% versus 5.8%), a regular partner involved in another sexual relationship (31.1% versus 39.6%), and a regular partner whose HIV status is unknown (43.2% versus 59.6%). These comparisons at least suggest that, although their lifetime habits are clearly riskier than those practiced by American women in general, the contemporaneous sexual behavior among many women attending inner-city prenatal clinics resembles that of other American women. Moreover, these findings imply that the risk-taking behaviors of the women in our study are safer than those practiced by subjects from similar neighborhoods who were not selected for their voluntary participation in prenatal care.
There are several factors that could account for these findings. First, as in all studies relying on self-reported sexual behaviors, it is possible that our subjects underestimated their risk because they felt compelled to describe behaviors that they believed were socially acceptable. However, previous studies have demonstrated the accuracy of sexual histories among heterosexual women 16 and have documented a concordance between interview-derived reports of sexual activity obtained separately from each member of a heterosexual couple. 17 Second, it is possible that pregnancy itself served as a mediator of sexual activity, resulting in fewer sexual encounters and a greater avoidance of activity that would place the woman or her fetus at risk for HIV infection. Although the mean number of sexual partners during the 6 months before pregnancy (2.2) was greater than during the 6 months before the interview (1.4), the median number of partners (1) was the same for both periods. This observation is similar to that reported from prenatal clinics in Brooklyn, New York, documenting similar sexual risk behaviors among pregnant and nonpregnant women attending reproductive health centers. 18 A third possibility accounting for our finding of relatively low-risk behaviors is that many of the pregnant women who practiced risky behavior either never presented for prenatal care or refused participation in the study. Indeed, nearly 30% of women approached for enrollment in this program declined. However, in two recent reports examining sexual activity among pregnant women with documented HIV infection, the mean number of sexual partners during pregnancy also was 1, with 80% or more reporting only one or no male partners, 19 a finding similar to that recorded in our subjects.
A fourth and more optimistic explanation is that past and current broad population HIV messages have had an impact on the women enrolled in this study. General population anti-HIV campaigns have had documented successes outside of the United States. In particular, the effectiveness of such campaigns has been measured in Thailand, where the promotion of condom use in commercial sex has decreased the incidence of HIV and other sexually transmitted diseases among military recruits; 20 in Uganda, where anti-HIV campaigns have resulted in a delay in first intercourse and a decrease in casual sex; 21 and in Switzerland, where broad HIV campaigns have increased condom use. 22 The current study did not seek details regarding past exposure to AIDS education, but the marked majority of subjects reported some encounter with a community-based program, supporting the contention that local efforts may be having a beneficial effect.
Our data suggest that a subpopulation of prenatal patients can be identified who practice particularly risky behavior. Those who had Ն10 lifetime sexual partners and who suspected their partner of having sexual encounters outside of their relationship were more likely to be practicing a variety of additional risky behaviors. This observation implies that simple screening questions can distinguish a group of women for whom an intensive, traditional HIV education message, promoting fewer partners and admonishing against drug use during sex, may be appropriate. For the majority of clinic attendees, however, such traditional messages will encourage behaviors already embraced by the subjects at the time of the intervention. These observations highlight the difficulty in devising an AIDS reduction message that will be compelling to women currently settled in monogamous partnerships even after having engaged in multiple partnerships in the past. Nevertheless, it should be noted that integrating negotiations into regular or committed sexual relationships among homosexual men has been achieved with some success. 23 Similar negotiation strategies have been suggested for women in stable but intrinsically risky relationships such as seen in our subjects, recognizing that such strategies require that the woman realize that monogamy does not necessarily imply that the sexual contact is safe, and that any intervention must address communication barriers between regular couples. 24 Ultimately, the development of such strategies will require a firm foundation in validated behavioral science
